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Process for Preparing Bovine Pericar p Mater lai r, 
and Use Th e reof 

The present invention relates to a process for 
preparing bovine pericard materials having excellent 
biocompat ibil ity and an increased stability, and to the 
use of the materials thus prepared as transplants or 
5 implants in human ir.edicine ar.d veterinary medicine. 

Frcr. the beginning of this century it has boon 
attempted in surgery to cover large tissue defects by 
means of transplants of collagenous connective tissue 

0 (Narchar.t, 1901; Kie inschroidt , 1914) . Since 1954 human. 

Dura rater is available as homologous transplant in 
iyophilized form and since 19 73 in the form of a 
solvent-dried product. In many cases, human Dura , due 
to its good tissue compatibility, the absence c! im.mur.c- 

5 logic reactions and net least its high tensile strength 
at break has proven its value, so that this b ic -mater i a 1 
is successfully used even to-day. Unfortunately, Dura 
mater, as n human transplant, is available only to a 
limited extent and, thus, by far cannot meet, the demands 

(' of surgery. Also there are some indications, for 
example in neurosurgery and the ear, r.cse and throat 
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medicine, where Dura transplants frequently have proven 
tc be somewhat to stiff and not the optir.ur. in thick- 
ness . 

The DE-OS 3C 34 273 relates tc a method for pre- 
paring collagen, said method been characterized in that 
natural insoluble collagen is treated with an aqueous 
solution of an alkali sulfate and/or alkali hydroxide, 
that the fan- free collagen is treated In a:: aqjtsour, 
solution containing an alkali sulfate and cptio.-.j'. ly is 
washed with water, the collagen is dissolved in an 
aqueous solution, a small amount of a b;ologically 
active substance such as an antibiotic, a hormone cr a 
spermizide is optionally added to the solution, said 
solution is frozen and the product is dried in vac uo. 

However, said Of f enlegungsschr i f t [Public Unexamin- 
ed Patent Application] does neither anticipate the sub- 
ject matter of the present invention nor render same 
obvious to the artisan. 

The U.S. Patent No. 4,006,083 describes a sterile 
collagen product usable in surgery and having a felt or 
woven imitation fur structure, which product exerts a 
hemostatic action, has a high absorption capacity for 
body liquids, stimulates cell regeneration, has a hig.-. 
resorbabi 1 ity , substantialy is not rejected by body 
tissues and has optimum mechanical properties, which, 
properties render said product capable cf being used l r. 
the care cf skin injuries cr in skin lesions or in hone 
cav i t i es . 

However, the teaching cf said U.S. Patent does 
neither anticipate the subject matter of the present 
invention nor render same cbvicus. 




1339093 

The U.S. Patent No. 4,502,159 describes the pre- 
paration cf a tubular prosthesis such as, fcr example, a 
vessel or ureter prosthesis. Saici prosthesis is 
prepared by suturing the opposite comers or a perirard 
tissue using a biocompatible suture material. An exact 
description is provided of the suturing procedure. It 
is preferred to use bovine pericard which has similar 
extensibility properties as human tissue. The tubular 
tissue, once sutured, is tanned in a 0.5% solution cf 
glutardialdehyde for 7 days. The smooth surface of the 
pericard material has been turned inside, while the 
basal membranes are cr. the cuter surface. Sterilization 
is effected by preservation in formalin or by radiation 
sterilization of a phys icl ogica I saline containing the 
pericard . 

However, said U.S. Patent does not provide any 
information on isolation, purification and/or -he 
physical and chemical properties of the tubular 
prosthesis thus prepared, so that the subject matter cf 
the U.S. Patent cannot render obvious the subject matter 
cf the present invention. 

From these circumstances of prior art there arose 
necessarily a desire to provide a transplant or implant, 
respectively, which is available to a virtually unlimit- 
ed extent, which as much as possible includes all of the 
positive properties of the Dura mate r and, in addition 
thereto, offers some further advantages when handled. 
Moreover, it should be ensured that no gems dangerous 
to hurar.n (KIV viruses, hepatitis viruses etc.) could he 
entrained and introduced by the raw material, as is 
basically possible with human transplants. 
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In consideration of all product-relevant para- 
meters, in. bovine pericard - also designated as pericard 
hereinbelov - a biologic material has been found which 
in an almost optimum manner satisfied the requirements 
eet for an implant for covering human tissue defects. 



a 



It is the object of the present invention tc create 
process for the preparation of bovine pericard 
r.ateriais wherein the biological corr.patibil i r.v ar .d 
stability of the product obtained thereby is improved. 
It is a further object cf the present invent lcr. to 
provide new possible uses for this product. 

New it has been surprisingly found by experi-entai 
research that by means of a modified production process 
the resistance to biological degradation of the sclero- 
proteins contained in the bovine pericard and the bio- 
compatibility thereof may be enhanced even without an 
aldehyde tanning procedure using formaldehyde cr glutar- 
diaidehyde - like those described in the US-A-4 , 502 , 159 , 
WO 84/04669 published December 6, 1984, and in the L'S-A-4,456,589. 

The present invention relates to a process for 
preparing bovine pericard material by subjecting raw 
bovine pericard tissue to operations of wet-chemical 
processing, oxidative bleaching, washing out, de- 
greasing, drying and sterilizing, said process being 
characterized in that the vet-chemical processing of the 
bovine pericard tissue comprises the following steps: 
a / Soaking the bovine pericard tissue; 

b ' Mechanically removing fat tissue and basal 

membranes from the surface of the bovine pericard 

tissue ; 

c v Treating the bovine pericard tissue with a 

diluted aqueous basic solution; 
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Rinsing the bovine peri card tiss.ie with 
deiineralized water tc remove residual base- 
Treating the bovine pericard tissue witn a 
diluted aqueous sodium chloride solution; 

Rinsing the bovine pericard tissue with 
demineral ized water to rcr.cve residual sodiuai 
chloride; 

Treating the bovine pericard tissue with a 
compiexir.g agent ; 

Rinsing the bovine pericard tissue with 
demineral ized water tc remove residual ccmplex- 
i ng agent; 

Treating the bovine pericard tissue with an 
acidic buffer systen; and 

Rinsing the bovine pericard tissue with 
demineral ized water tc remove residual acidic 
buffer system. 

In a preferred embodiment of the present invention 
the measure according to feature b) is repeated sub- 
sequently to process step d) prior to process step e, . 

Although the described measures in the wer.-c.-.emical 
processing nay be readily carried out above rccr terpe- 
rature or below room temperature, it is preferred within 
the scope of the present invention to conduct ail vet- 
chemical process steps at room temperature, that is 
between 15 *C and 25 *C. 

The treatment in process step c; is preferably 
carried cut in a diluted aqueous basic solution of 
sodium hydroxide, potassium hydroxide, lithium hydroxide 
and/or sodium carbonate. Particularly preferred is the 
use of a 2 to 2.5* by weight aqueous sodium hydroxide 



d) 
e) 
f) 

; \ 
j) 
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solution which generally should act onto the bovine 
pericard tissue during a period of up to 16 hours, C.50 
to 1.00 liters of the diluted basic solutions being used 
per 100 gracs of bovine pericard tissue. Hereby, cn the 
one hand, a good pur i f icat ior. effect is attained which 
includes a cor.pleto deactivation as nuch as possible of 
enzymes and potential germs while, on the other hand, 
damage to the collagen-contair.ing tissue is avoided. 

After the treatment with the diluted aqueous basic 
solution the pericard tissue generally is stror-qly 
swollen, to 2 to 5 tir.es the initial volane. 

The treatDent in process step e) is preferably 
carried out with a 10 to lit by weight scdiurr. chloride 
solution, whereby a swelling condition of the collagen 
may be controlled which is favorable for further 
processing same. In contrast, lower concentrations in 
the sodium chloride solution will only cause insuffi- 
cient de-swelling of the collagen much swollen after the 
alkaline treatment. Higher sodium chloride concentrat- 
ions in the solution would cause an unnecessary 
accumulation to occur of salt reiainders in the bovine 
pericard tissue and are not meaningful already for this 
reason . 

The treatment in process step g; is preferably 
carried cut with a conplexing agent as known r.c the 
artisan for conplexing polyvalent metal ions which in 
part are present bound to proteins. In this case, a 
disodium EDTA solution has proven to be particularly 
preferable, which is present, for exarple, in a con- 
centration of froir. 0.3 to 0.5% by weight. Sa;d 
coroplcxing agent, in order to be able to display its 
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full compLexing action, must be adjusted to a basic pH 
value in excess of 11. The treatment with the complet- 
ing agent should in general be carried out over a period 
of from 0.5 to 2 hours. 

It is preferred to continue the ri.nsir.g operation 
in step h) until a weakly alkaline pH value of n maximum 
of 8.5 will have been reached. 

For the treatment in process step i) there is 
preferably employed, as the acidic buffer system, &r. 
acetate buffer system having a pH value of frcra 4 . 5 to 
6.0. 

After the wet-cheaical processing operation, the 
step following thereto of the oxidative bleaching is 
preferred to be carried out by bleaching the bovine 
pericard material with an aqueous solution containing 
hydrogen peroxide in an amount of less than 2% by 
weight, and particularly of about 1.5* by weight. Said 
hydrogen peroxide bleaching serves the purpose to oxid- 
atively destroy any accompanying substances of collagen 
without attacking the collagen itself. It has been 
shown that hydrogen peroxide ccnccntrat ions in excess of 
2.0% by weight are not suitable within the sccpe of the 
invention, since they already cause noticeable damage to 
the collagen-containing bovine pericard tissue. The 
hydrogen peroxide treatment is usually carried out 
during a period from 0.5 to 2 hours, 0.5 to 1.0 liters 
of the hydrogen peroxide solution being used per 100 c 
of the bovine pericard tissue. 

Subsequently to this operation of oxidative bleach- 
ing, residual hydrogen peroxide is removed in a per sc 
known manner by exhaustive washing-out with water. 
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Degreasing and drying of the bovine pericard t.ssjc 
are carried out in such a nanncr that the pieces first 
are covered with a sufficient amount of acetone, and 
said solvent is replaced with a new batch 2 to € times 
within a period of from 12 to 24 hours. The bovine 
pericard tissue having thus been dehydrated is then 
transferred to a Soxhiet apparatus, and the residual 
amounts of water and fat are removed by an exhaust ive 
extraction. After the extracticn the bovine pericard 
pieces are air-dried and then re-hydrated in demir.erai- 
ized water (swelling). 

Thereafter, the bovine pericard material is lyo- 
philized and sterilized in an autor.a t ica 1 1 y controlled 
f reeze-drier . 

The preparation process as described hereinabove 
according to the invention is in a particular manner 
suitable to produce a product of consistent quality fcr 
use in the field of medicine. 

The bovine pericard obtained according to the 

invention may be employed as transplant or implant in 

various fields of veterinary medicine or human medicine 

well known to an artisan. In this context, reference 

p 

may be made to the company brochure "Lyodura zuc hor.oo- 
plastischen Ersatz von Korperstrukturen" [ "Lyodura 
for the homoplastic replacement of body structures"] of 
tho company B. Braun Melsungen AG from the year 1978 and 
the great number of literature references mentioned 
therein . 
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In the accompanying drawings: 

Figure 1 is a graph showing by way of example the effect 
that can be achieved by tho process according to this 
invention; and 

PigureB 2 to 5 are photographic ropresentatione which 
document the effect of bovine pericard material prepared by 
tho procous of the invention as compared to comir.orr I a 1 1 y 
available Dura materials. 



Figure 1 shows the tensile strength at break vs. 
tine of strips 10 ffjn wide of the pericard material 
obtained according to the invention and in conparisor, to 



market upon implantation under the dorsal skin of rats 
(values each averaged for 10 tested animals). In the 
test, in either case 50 of the strips were implanted and 
removed after different periods of time passed from the 
surgery, and the remaining tensile strength at break was 
measured. Curve A was determined with pericard prepared 
by the process according to the invention. Curve B was 
determined with Lyodura* R ^ for comparison. 

Over the observation period of 21 days no signific- 
ant difference can be determined with respect to the 
tensile strength at break between the heterologous 
material pericard prepared according to the invention 
and the homologous material Lyodura^ R) ; thereby it has 
been shown that said heterologous material constitutes 
an excellent substitute for the homologous material. 



evaluation tfl tfre tensile strength a^^k 
In the subcutaneous i mplantation tes t 



that of the product Lyodura 



wel l-accepted in the 



A 
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Ta ble: 



Tensile strength at break of strips of pericard and of 
Dura (1° nim wide) upcn implantation (n = 10 per group); 
each point entered in the diagram has been based or. 1C 
individual r.easurenents . 

Irplantation Pericard according Lyodura (R) 

period to the invention 

(days) (Newton) (Newton) 



2 5 . 0 _+ 9.4 23 
r 36 52% 



24. 1 * 7.9 22. S - 9.1 

S6% 32 91* "** 36 



19.0 z 9 -° 19.2 _+ 8.5 

76% + 36 77% + 34 



18. 3 * 6.3 14 * 5.1 

75% - 25 56% - 2C 



14 10.0+ 4.5 10. 1 + 4.5 

4C% + 18 40% + 18 



21 6.5* 3.0 7.C - 4.5 

2 6% + 12 28% - :b 



Second line = value in % 

O-Value of pericard - 100% 
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Evaluat ion of the biocorpat i b i 1 i ty 
in the subc u t a .-seous inplant a t i cn test 

I . 

Subcutaneous implantations of pericard were carried 
out with altogether 58 rabits and 220 rats. Parameters 
of the investigation were the pathologic-anatomic find- 
ings and the histologic examination of the implants 
after stagewise periods cf tine fror. 7 days up to 12 
ir.ont.hs . 

The pericard implants according to the invent: or. 
were compared to iyophilized Dura , Lycdura^ K ' And 
acetone-dried Dura mater (Tutopl ast v R ^ ) . The ir»f 1 a-nat - 
icn reaction and the implant condition were mac rcscop : 
aily assessed. Then the samples were fixed it: 4% ■ f 
formalin and subjected to a histologic examination. 

The microarchitecture of the collagen skeleton v.is 
compared to that of non- impl anted controls. 

The histologic evaluation of the implants covers 
the invasion behavior of cells (connective tissue ceils, 
immunocompetent cells), the bond implant -rec i p i ent 'in- 
growth property) , resorption and/or vitalization of the 
alien material and possible rejection reactions. 

Results : 

Upcn examination of the devitalized samples prior 
to the implantation it was determined that same were 
absolutely free from cells or remainders of cell con- 
stituents. On the ctner hand, lyophiiized -_ro 
particularly, solvent-dried ;;ura mater exhibited sere 
isolated nucleus material. 




a) Microarchitecture of the implants: 

It could be determined that the arrangement cf trie 
collagen fiber structure is important for the imm ; g : «i :_- 
icn behavior of connective tissue cells. 

Straight tightly positioned collagen fiber bundles 
(in solvent-dried Dura ) hinder the revitalization. In 
the pericard and the Lycdura (R) mostly present as 
dissociated fibers the repcpul at ion with ceils frc~ the 
connective tissue series is facilitated. 

b) vitality of the implant: 

The pericard implant behaved as guide re ! ; ir. tr.e 
interstices of which the cells immigrate: 

Already after one week, plenty of cells have 
immigrated to the implant which cells have diffusediy 
spread. They are fibroblasts and histiocytic elements. 
The vitality index increases from the first to the sixth 
week. 

c) Infiltration of the implant by cells not belonging 
to the connective tissue series 6uch as lymphocytes, 
macrophages, alien body giant ceils. 

The occurrence of said cells which in the pericard 
samples unexpectedly occurred at a lower number than in 
the Dura samples is not to be equated to a beginning 
rejection roacticn, but is to be understood as an immur.- 
o informative process. In contrast tc the i:iv*sic:-. by 
fibroblasts and histiocytes, these lynphocyr.es, macro- 
phages and giant cells seldom deeply penetrate into tne 
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implant. Macrophages did more frequently occur wnero 
bleeding occurred into the wound bed. The cells ( Ly . , 
Macr. , CC) were counted, and an index was calculated 
which in the pericard sample put into clinical use 
(1.4 3) was comparatively lower than in the Dura samples 
(lyophilized: 2.2; acetone-dried: 2.32). This phenomen- 
on is probably duo to the fact that pericard is very 
well devitalized and docs not contain any more cell cr 
cell nucleus residues that might possible display an 
immunogenic action. 

d) Acute inflammation and rejection reactions 

No lnmunorcaction was detected in the pericard 
sample . 

In summary it could be determined that the tetr.er 
performance of the pericard samples is due not only zo 
the absence of rejection reactions bur also to the 
better vitality aspect, while here the somewhat icwer 
thickness of the pericard samples plays a rcle. 

II. Evaluation of biccenpatibil ity and functicnabil ity 
of pericard as a Dura mater cerebral is substitute 
in the dog 

The implant, after three and six months post im- 
pl antationera was well integrated so that it was no 
longer distinguishable from autochthonous Dura (re- 
vitalized by fibrocytes and traversed by blood vessels 
in the marginal zones) . The inner side of the implant 
is coated with the same cell typo as the autologous 
Dura. Fusions with the cerebral cortex did net exist.. 
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This effect of the bovine perlcard raterial pre- 
pared by the process according to the invention as 
compared to comme rc ia i ly available Dura materials is 
documented in the Figures 2 to 5 wherein 

Figure 2 shows pericard six weeks after subcutan- 
eous implantation to the rat. Well revitalized 
completely bland implant with vital fibroblasts without 
lymphocytes; new formation of collagen. 

Figure 3 shows sol vent - dr i ed Dur a rater six weeks 
after subcutaneous inplantat ion tc the rat : comparison; . 
Local accumulation of lymphocytes; in the central -irea 
net yet vital izatior. with fibroblasts. 

Figure 4 shows pericard twelve weeks after sub- 
cutaneous implantation to the rat. Good integration of 
implant and host tissue; no immunocompetent cells 
present . 

Figure 5 shows solvent-dried Dura mater twelve 
weeks p.i. (comparison). Local accumulation of lympho- 
cytes; the implant is mostly avital due to the dense 
fibrous structure. 

The process according to the invention is illu- 
strated hereinbelow by means of a working example for 
the preparation of the bovine pericard. 
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w orking Exar.pl c 



1 . 



Recovery of the raw material 



The bovine heart sacs (pericardii; employed as the 



ion by an official veterinarian in the abattoir, first 
are separated from attached organ parts and grossly 
rid of fat and connective tissue. Thereby, sheet-like 
pieces of approximately 30 cm x 15 cm in size ar.J a 
weight of about one kilogram per piece are obtained. 
The bovine pericards having been thus prepared are 
transported in a cold bag loaded with ice fro- the 
abattoir to the production site and, depending on the 
amount of the raw material recovered, intermediately 
stored there at below -20 *C before they are further 
processed . 

2. Wet-chemical processing 

The raw pericard pieces first are individually 
rinsed with purified water - usually soaked with running 
water - to remove adherent blood and water-soluble 
protein portions. 

After soaking, all macroscop ica 1 ly visible residues 
of fat tissue and basal aorabranes are removed. "his is 
followed by a treatment with 2* aqueous sodium hydrcxide 
solution at room temperature. The pericarp pieces 
(5,000 grams) remain in the lye bath (37.5 liters) for a 
total of 16 hours. The removal therefrom is followed by 
a rinse process taking about 10 minutes in demi r.era 1 i zed 
water, which process is repeated unt: : the pH of the 
rinse run-off water has been reduced tc below 3. This 



starting material, after the convent i o. 



•nal meat 



i r.spect- 
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will be reached after about 1 hour. If any basal -em- 
braces and fat remainders will still be observable, then 
they will be finally removed in this process stage. 

The much swollen pericard pieces are new transfer- 
red into 37.5 liters of a 1C* aqueous saline to adjust 
the swelling state (partial deswelling) as necessary for 
the further process steps. The KaCl treatment is 
carried out at room temperature. It is fcllov^;: •. y a 
rinse process with den i neral i zed water. 

In order to rer.cve any interfering heavy retal icr.s 
and any possible lime inclusions fro- the pericard 
material, the material is then subjected to a treatment 
with 37.5 liters of a EDTA solution adjusted tc be weak- 
ly alkaline and having the concentration of C.3 g ir. 
100 ml. Then, the material is rinsed with der.ir.era 1 ized 
water as in the preceding process steps to remove the 
excess of complexing agent and at the same time to bring 
the pK value to 8.5. The one-time treatment new follow- 
ing with 37.5 liters of acetate buffer (pH 4 . s ; compo- 
sition, per ICO ml: 59 parts by volume of a solution of 
0.01 moles of sodium acetate plus 3 H 2 <3 in 100 ml and 
41 parts by volume of 0.01 mcles of acetic acid in 
100 ml) serves the purpose of buffering all of the resi- 
dues, if any, left in the pericard tissue and to prepare 
a weakly acidic medium fcr the subsequent b'.iv.chirxj 
operation. Any excessive buffer substances ari; removed 
as described above by rinsing with deni neral i zed water. 

3. Oxidative bleaching 

Subsequently to the wet-chemical processing, the 
pericard pieces are subjected to an oxidative bleaching 
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operation taking one hour in 37.5 liters of a 1.5% 
hydrogen peroxide solution. The bleaching process is 
carried cut, as well as the preceding process steps are, 
at: rcor. temperature. Thereby, on the ere hand, the 
efficiency of the purification operations is ensured 
while, on the other hand, a deterioration cf the 
collagenous tissue is avoided. 

4 . Washing out 

In order to rercove any excess cf reagenr. , the 
r.oterial is subsequently rinsed with der.::ic:Ml : ?nd water 
according to the conventional reginen. 

5. Degreasing 

The rinsed bevine pericard pieces are placed ;r. 
such an amount of acetone that the bevine pericard 
tissue was completely covered with acetcne. 

The solvent was three tines replaced within 
8 hours. The bovine pericard pieces thus dehydrated 
were then transferred to a Soxhlet apparatus and 
extracted with acetone for about 8 hours. After the 
extraction the pericard pieces were air-dried and then 
re-hydrated in a transportation vessel with de.-ineral- 
ized water. 

6 . Lyophi I ization 

Drying was effected in an automatically controlled 
freeze dryer. Freeze-dry ing in detail proceeds as 
follows : 
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Lowering the temperature to +1 *c, lowering the 
temperature tc -AO *C, tuming-on the vacuum, heating 
the trays to +40 'C and drying with full vacuum. 

7. Sterilization 

Sterilization is effected by radiation sterilizat- 
ion with 2 . b Mrad. 
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THI: EMBODIMENTS OF THE INVENTION IN WHICH AN FXCI LSI YE 
rROf£BTY.12BJrBLViLECi: iS CLAIMED ARE DFriNrn ^ FojjflW 

A process for preparing bovine pcricard material by subjecting raw 
bovine pericard tissue to operations of wet-chemical processing, oxidative 
bleaching, washing out degreasing, drying and sterilizing, 

characterized in that the wet -chemical processing of the bovine 
pericard tissue comprises the following steps: 

a) Soaking the bovine pcricard tissue ir. water; 

b) Mechanically removing fat tissue and basal membranes from the 
surface of the bovine pericard tissue; 

Ci Treating the bovine pericard tissue with a dilute aauoous basic 
solution; 

di Rinsing the bovine pericard tissue with demir.erahzed water to 

remove residual base; 
c Treating the bovine pericard tissue with a dilute aqueous 

sodium chloride solution; 

f) Rinsing the bovine pericard tissue with demineralized water to 
remove residual sodiurr. chloride, 

g) Treating the bovine pericard tissue with a complexmg agent (or 
complexing polyvalent mcta! ions; 

h; Rinsing the bovine pericard tissue with cemmeralized water to 

remove residual complexing agent; 
i) Treating the bovine pericard tissue with an acidic butter system. 

and 
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Rinsing the bovine pericard tissue w:th demineralized water to 
remove residual acidic buffer system. 

- The process according to claim 1, characterized m that the measure 
according to feature b) is repeated subsequently to process step d) prior to 
process step e). 

3. The process according to claim 1, characterized in that the wet chemi.v. 
processing steps a) and c) through j) are conducted at rootn temperature, that 
is Oft ween !5°C and 25°C 

4. The process according to any one of claims 1 to 3, characterized ir. that 
:he treatment in process step c) is carried out ir. a dilute aqueous bas:c 
soJutior. containing at least one of sodium hydroxide, potassium hydroxide, 
lithium hydroxide and sodium carbonate for a period of up to 16 hours 

5 Ih.e process acc ording to any one of claims 1 to 3, characterized ir: that 
the treatment :n process step c) is earned out m a dilute aqueous basic 
solution of 2 to 2.5% by weight sodium hydroxide for a period of u;? to \(. 
hours. 

6. The process according to any one of claims 1 to 3, characterized :r. that 
the treatment in process step e) is earned out with a 10 to 11°;. by vvetght 
sodium chloride solution. 
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7. The process according to any one o/ claims 1 to 3, characterized ir. that 
the treatment i:i process step g) is carried out with a dilute disodium liDTA 
solution ir: a- aqueous alkaline medium pH 2 11. 

S. The process according to any one of claims ! to 3, characterized in thai 
the treatment m process step g) is carried out with, a dilute disodium FDTA 
solution of 0.3 to 0.5% by weight in an aqueous aikalme medium pH > 1!. 

9. Tine process according to any one of claims I to 3, characterized in that 
the rinsing procedure in process step h) is continued until a weakly a!? aline 
pi 1 va'.uc of up to 8.5 has been reached. 

IC. Trie process according to any one of claims 1 to 3, characterized :i\ that 
the treatment in process step i) is earned out with an acetate buffer svsteni at .s 
pH value of from 4.5 to 6. 

1 1 The process according to any one of ciaims 1 to 3, characterized in that 
the treatment m process step i) is carried out with an acetate buffer systen: at a 
pH value of 4.8. 

12. The process according to any one of claims I to 3, characterized jn that 
the oxidative bleaching is effected with aqueous solutions containing 
hydrrger. peroxide at a content of less than 2% by weight 
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13. The process according to any one of claims to 3, characterized m that 
the oxidative bleaching is effected with aqueous solutions containing 
hydrogen peroxide at a content of less than 1.5V. by weight 

M. Ihe process according to any one of claims ! to 3, characterized in that 
the operations of degreasing and drying are effected by acetone treatment at 
room temperature, Soxhlet extraction with acetone, rc-hydratior. and freeze- 
drymg. 

15. Use of the bovine pericard materials obtained according to any one of 
claims 1 to 3 as transplants and implants in human and veterinary medicine. 
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Process for Preparing Bovine Pericard M aterials 
and Use Thereof 



Abstract of the Disclosure 



Disclosed is a process for preparing bovine peri- 
card naterial by subjecting raw bovine pericard tissue 
to operations of wet-chentica 1 processing, oxidative 
bleaching, washing out, do-greasing, drying and steril- 
izing, wherein the collagen contained in the bovine 
pericard is worked up by way of a definite sequence of 
process steps. The bovine pericard material obtained by the 
process according to the invention can be advantageously 
enployed for implants and transplants in human and veterinary 
ciedicine . 
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Fig. 3 



